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(57) Abstract: 

PURPOSE: A method for manufacturing a flash memory cell is 
provided to be capable of enhancing coupling ratio of a floating 
gate and improving interface property between the floating gate 
and a dielectric film . 



CONSTITUTION: An isolation !ayer(109) with a protrudent part is 
formed at an isolation region of a substrate(1 01 ), wherein the 
width of the protrudent part is narrower than that of the isolation 
region. A tunnel oxide layer(110), a doped polysilicon layer(111) 
and an undoped amorphous silicon layer(112) are sequentially 
formed on the resultant structure. After the protrudent part is 
exposed by CMP, the exposed protrudent part is removed and a floating gate(120) is formed. Then, a dielectric film 
(116) and a control gated 19) are sequentially formed on the resultant structure. 
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Z3°l 23 

B %"2£ gEHAI IHIH El g°| HI 5 ¥£01 «b1 fSl TflOIMSJ b|g =7W7|3 

1£S 711 01 £ £/ftH#2| 7113 sgg * F ^AI1 ^ MEHAI [HI SSI £12| a^Ofl a^J- 2J0IQ. 

s= ei-Efli m2 ssoiiai = gtsa 7iekhi zfzisi ±at-s 371*123 seiai?i7i sisra 

±A> &S| 2«<H| ME|^# ttgttO. §EH<HI = LOCOS( Local oxidation) S§2£ ±A|- MEI^M 
2oh«EU, ±A>2| 2 51 £71- feOraCHI [QEI-, Si 5 (HI ^ ^EHI 71 4g S0|£ ^2^1-01 MSixIM « 
$ £3X101 §3 Hi 0HEI«t5 I§£S 4A> S£|Sf§ 0IE1*}- ±A> gE|Sf§ Mg3!5tl 

S SEISfOIEF *H3. 

Matlfj ±» SEISJ-s ajbhsjog gj. sa | AfOil i» SEI S«g i«AI9IS ME d+tPI 5! ME 

CHI, HUE BOT §y HE tf»s» JEflTISKHE HUE a ME tt&Sf AKWHI OHgg §3 Mill 

3CH£ tl|£ 351-01, 13 Ml'#2£ 01^012 ±7i ^Ei^ MgflflOfl DHSS «EH£ ^SEJ 

3AI, SAIOfl ^¥7h &ESII 71321 IS ME* £?fl ggg «EH£ SSSQ. 

mEHAI NISEI ^8 HSftHHI S1CHA1, ±A7 ME|2m #71 MAI Aiat!" £5!!*J^ 4: AT- SEIZES 
S° S£H ?110|£2| gE|(lsolaticn)g ME|±jEI5# Dh±3 §J ^(Pdiy-I mask & etch)2f 

gf 0^3 fiHEiy(Mask patterning) S§ Al, 0^3 STfl ^(Critical Oimension; C0)2J 
S5KVariation)0)l °|5H 3gE(Uniformity)7l TilolEIOI 2SltflSg 71101 MS *JSSK7|7f 0)394X13, 
TiSK U|2| StKCoupling ratio variation)Oil E£3I3/±71 §1F( Prog ram/erase fail) §21 §J| 
A asaQ. 

151 TIIOIM^h 2UoW *jgEIA| SJ-E3 H0\Q 71 lH b|2| WH7I- 2SGI3. OjOfl [&Ef =£3 
So)71U iTH.- till 1^ SOIIAI 2J-E ±71 (Over erase) 7 1- %™W ^ SiCh E£J", 71 §U HI7I- ^EH 
£ 101 X1I2EI3 4A72J §3> ^E7h AlShEI3 2°><HI 21*h ±X r °l SSJOl §7^51)73 i»I 371 
^ TEISI-AIEIIII-. 

3EI3, STI(Shal low Trench Isolation) E= NS-L0C0S(Nitride spacer-local oxidation) SSE£ ±11 
ffEiem 2°, i)2| S§(H|A1 ±Ah eeiaraf 0 -!JEIS 2 « (Active region)2| §711011 =5| ^ 

«a= §^ gCH^«EH2J E^£(Moat)01l 2JSh0) iW°J S7|Sj a^OI «§H£I7)U &a| ^E 

Et. h , M£S 711 01 £3 EE£ MBI^EIS (Doped polvsi I icon)E£ ^Sof3, SSS|SJ-(0flS MQ\, 0N0 
SSol-71 2011 EEM §EI4'EI=#2| itSS ^S°J 3203 tH-Sd 21 (Grain boundary) S«01l » 
EI(Segregation)S §=M (Dopant )IHI 2J*J- HI §^3 iTil-S 3oKJ1 S9St^ ^S5!D. 01 Ui 

son, ssaisig s«o^^ ^^sjes sssisj-si ^«ii7h §eto^ ^^oi ^aa3, 3ai3 HhSGBicni 

£S(Trap)EI= ^AI(Charge)2| °fOI S7FoKM iA>°J §3f igf SfllSOl 



UIS§ ^!EI5s2J 5JS ^?5£ *J3*iE£AN. SSU 71I0IM2J 71 gD HIM S7I-AI7I3A1 g£§ »|0|M 
2f El a tm^S\ 7113 s^aoj. 0hUE( . ggg 71IO|j=2f SSifl^SI 7113 1S§ §A|(H1 tf^AITI S§ 

21 2sis a ±j.y°i S7i si § S g tf^Ais ^ si= mehai oiisei as >£<*m Jaissi— ai 3 ^ 



5 =^M_[Q-§_pfiHAJ 01ISE[ f2J Jfli &Sf SUE*fl 7IS21 ±AT SEl S^OII S/Effll 7|»2J S3a 
Q ^711 ' 




ti:^ _ 

37ii2K ±x\ ^Ei°t°j mm^m m?\t:\h btiiek ssii ^chi ssa^. ss¥ 7iibikI~MEiSEl=i 

S! ^ElAWIEsS ^StJ- ^ =£S 711 01 £ 0h£3§ Olgtt ^|Z| SSE£ 4'EIAHDIEs, 511 71101 
£© #EI^EI=# SI S3*Hej-a IHE^yS^3, AI-71 §1 S§£S EE£ gEI4'EI5S, bl§§^ 
El=s# MEiy*^ 3711 M 5SJ9J= 311 5321 *H3. 

^71011 Al, iXI- ME|e{-2J g#^2| ^01= 1500 LHAI 2000 A 3 2# t^Q. 

EE£ ^E1=SS iAFME|S|2J S^«01l 2Jtfl ^§ Et*KW °1§H S2KHI MfflWh 2=*l ? 

5(CD)£ SSEI3. bl§l^EI=«s tf^5! 7|71|5{ 30KHI °j5fl EE£ MEI^Eies^l E^ ^M3 
£3X10113 2^E| = 21S §9E£ ShX EE£ ME|^EI5g01l EtfS MisS ^ 1S§ Al 3E 
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(tH Hp 1 0-2004-0003895 

& m\= efoiu i+sheKio7)e xigmsm en# v&miw zmw 1000 lhxi 1100x21 seoiiai 1 

4(N ; ) 7r± SSI7I5 20 LHX| 30S5 OMdSft £AI*H:K 

E If M §r2S)3, EHE 52)2t(102) S EHE l'£)5)-(J03) AK)|2) 3^21- M9!a1(E 1e2) 104)71- a5S| 
DHgElE^ SSI ^Ofl §3 iiii «2^Ch OMH, §3 iii^ H^E lE)*0)(High Density 
Plasma; HDP) 5£rS«108)£S §SSr= 3101 7)35)01, 5000 LHAI 10000 A 2) =]»£ «g*HI). 

01^. Otpi 71743 wm £A|5)01 HIE Dl)2f(103) USE MEr*0|- <Ms)Sf§ 73171*^. 9 

4*3 717131 4'Alt.t $CHI= !rga EHE lt^(l03)°J ISOfl 4= 2J= 5i)em 7317)5)71 

9ISH31 BOE ES HFM Ol©*}- 73l§ ^AI^Q. 0|3<W, Er£9 5SI-SK106), EfOIL) 52)^(107) 

S HIE i&^Df i!-5t^(108)SS 0I^0)£! ±A) Sei5f(109)0l ««S!Ch 

tlB, 33NAI IHE Hi)SK103)0| ggai 7317)3 * 715(101)21 S3 £13 ±A) 

S£|Sr(109)2| £0|^ s)*^ 717113 3D)S SAItf ° 5£3r= IDE §S)S« 103)2) $nOfl HJE) ISS 
C). [QEIAI, SWSJ 717113 3Q)g £A|ol= 2)§0)|Af HUE MEHSO) 5SJ-2HJI 73)7)£|j2 iBE 
H2)2)(103)O| hiSEISAI EHE SS^(J03)2J 4^7HDES)7)1 73I71EI3, »SM 715(101)2) 53MC) 
£731 M^EIOi iX) SSI5f(109)2J £017) yO)AI?ll SQ. 01=, 3§01IA3 «SS s£9 

TlIOIMg SEI4'EI5s2| £01 Oil E g*?fi EQ. H£3H£, 01 ±A> SE]S«109)21 S§£! 4^7) * 
0)AIAI SEf awai 7|?1|51 3D) 3§2) S§ £2§ HI 01 Sid, HHrS|*P)l= EHE 19^(103)01 171 
g #EH0)IA3 ±A) &E|^( 109)2) #i-2| £017) 1500 LHAI 2000 A 01 E|E^ 3§ SICH*> 

E 1st EHE iif^(S If 2) I03)s TUKiQ. EHE BIOTS 35(H.PQ.)M OlgShO) 7317)*? 

Q- OIS-W, ±X) S£|e«109)2J 4^7) S^(109a)HH, iAT fjg S2)0)IA| = EHE 52)e)-(102)2J 53 

01 iasa 

E 1h§ S£o)3. *)Zf3Ss ^AloKH ±A) SEl^ §S^(109a)2J ^m S*!Q. 

OlOfl, 4j2f §§e 4'AISra iXl- ^a^2| S#^(109a)°| 4^ a =S3f SJ-EJ-H 715(101) § 
EHE i+tf^(102)0| S^ti- tiims. ^ZffilCB, iA> ^El^ Sg^(109a)71 =5 =0| £ [fflD^I 
S§2J A|^# 5§*CK »E. iAF SE|5f2J M#^(109a)7h 1500 LHAI 2000 A 2J * 

OIS *mmS.m MMSiQ. 0\&ti ^ I§§ HjO:HF7|- 50:1 LHAI 100:12) HlgS St,«! S*! 

id-(DHF)^ SC-1 (NUiDH/HrCt/HdO) g°-iJS ^^^S OlgSKB 4'AI^Q. 

01 SAN, iAI SE|9«109)2| 71^ A>EI= S!E» 715(101)2) ISm 7)2) ^0|S 1&*HAIH, Sf 

ESI 715(101)2) IBSOI S3S iA) ME|S,<-(109)2) M#^(109a)^ =01 gOI-SQ. OIUH, 
^(109a)2| =1 S^^s S|§»oM «SE)^ MMD 7H0IM2) SO □ 5«| ^ 21°LH, [OEI-AI 

ssa ^ioi e 2i Tisuuisi- ssjEs tf^Aia * ao. 

7|2| ^EHS 5A1 SE|5|(109)S «Stf2SAN, E>Eifl 715(101)2) ^0)1 A) ^ &EHI 715(101)2) g- 
SejMO- EHSm MQ a?fl 4= 21= S^S STfilT * 2i?)l aa 

0l*,_E3Q1l^ EAIEIO) 2JAI SAI3, HF 0|g^ AH§ §§25 BhEJH 715(101)2) 5^ 

SIS JiHE 5asj-(102)S Jfl7)«i- $ ifcAWSSS #g S^2| &Eifl 715(101) 4¥0)l 750 LHAI 900X 
2) SEfHIAl ^ E= 2^! ^2.^. 50 LHAI 70 A 2) =IJflM ?> = <ya-e,"-( Screen oxide; E 

AI5IAI SfsJS §StiD. ±3§! Ah2)e{-OI «^as OIS ^g) §§§ S«H 3^2) ^Ei)| 
715(101)011 D(EAIEIAI Sf§)S ^SShU, M?HA|^E1 £= SEHAI DflESI Slf iA)2| gej go t 
S 2IWI SI2J- S» g of 2§§(£A|EIAI &S)S SJExfl 715(101)2) 5§ SOI01I ^StfQ. 

E lil ^55)3, ±3.si 6ftf°f(EA1EIA| &e)g W7\ti m 715(101)2) §-g 2« 4^ (HI El 

g £2)21(110) S All ^EI5§(111)S ^^£S SS*hIF. OIUH, HI1 ^a5S(111)0B= ^AI^EI^ 
2) S#^(109a)0)l 2)*]- BWI ^4SaD. 

^7|0ilA1, i3S iJ-a^s HjO:HF7|- 50:1 LHAI 100:12) bISS 51,^ S)4) §t)^ii!-(DHF)2|- SC- 
1(NH,0H/1t0yit0) g^tm =^£1 OlgSIOI HI7)t.C(-. 

t^S, Ely i+2)5|(110)s 750JHAIjqp;c2J f EOJAI A^. iHB- 3 JSS J*«8a,_0|* 900 LHAI 910 

7113 It!" 
ES ES^ 

7)^g i2i 7)^S 01 go 101 3.0E20 LHAI 4.5E20 atoms/cc2J g^gOl ESEIE^ LP-CVD(Low 
Pressure Chemical Vapor Deposit ion)g£S SSttO-. 91*]-, 731 1 ^EI5»(111)= 27117) «K0fl 2§E| 
A| g£s 3313 AWI27) %±mW *IS)01 580 LHAI 620X2) gsSo.l LHXf 3Torr2) W^g^f 1 
aODAI «5o)DI, 500 LHAI 800A2) =13 SStd-. 

E UM &2S13, 73)1 ^EI5S(111) 4¥0il 7312 ^EI5#(112)# «4ttO. OIUH, 73)2 ^EI5S(112)S 
E.WI; faa 7311 ^EI5s(111)2J AHDIS a35l OHUs" 4 2!S §E2| =J»S JJ|2 filEIS 

S(112)S ^SS)7| SOD 7311 *)EI5#(111)21 53CHI SSa A>3 t*m*im 7||7)s)7| 9)5)01 Aflg S§ 
S ^'Al^- 4= SD. 

4-71 Oi A), M£l 7)101 Mg ^5§)7| $)«> 712 4'EI5s(112)S H|§1 4'EI5S£S SSt^D. S Q 4 1 - 
AlloMI SSS13. 480 LHAI 530X2) 2£2) 0.1 LHAI 3Torr2| °^ zM\M Siltll Si^ S C3 
h: SK-)g ±3.± 7)^3 Olg*]- LP-CVDS2S ««SK)1, 500 LHAI 1000 A 2) =JJflg OIUH, 7312 

4'EI5s(112)0)IS M^SOI ESEIAI SfS « S axi3, §S§0)|A) 7311 ^EI5#(1 11)6)1 II 

feES ?Sa M£S0I 7312 4'EI5S(112)»S Sfi+ElO) 7312 ±)3=S(112)E ^7)1 §Q. 7311 
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EM bHgl£EIS#£S SttfEl^ 21M *HQ. 

*fg, EEM MEI£EI5#= SiH* ££= SU^ S CHi^ ofUEl- PH. 7r±M £2^: 7r±S OlgSKfl 3.0E20 
LHXI 4.5E20 atoms/cc2J g£MOI ESEIE^ LP-CVDS^^ *!2Sr= 21 # ^9£S oHS, 580 LHXI 620 
X2\ 0.1 LHXI 3Torr2| SH 2301IA1 500 LH7CI 800 A £1 ^JJIIS §£EI^ 21© 

E*>, 3EEM UI§Ii*)EI5#S 480 LHXI 530X2] SEEr 0 .1 LH XI 3Torr2J ^ ZE2CH1AI SiH 
E= SiA § CHlr SH-rM 7r±S 01 LP-CVDSSS *J3^ 21# ehOt, 500 LHXI 

1000A2J *^EI = 211 ttQ. . 

OISK g^S ESS iSoMS B 1TS21 H^^t AKHIM £Sor7|S *Ch 3E1LK B ^SS OlohOjj 
M 7HA|E|^ ^'A| 011 CHI *rgEI = 201 OHJEI- A1S CrS Q2>U*!EH£ =?*iW ^ BX| g £A|01I 

^ g a^oj 5 H a^hE^ sm »go, W Ajg ^qu^j g- g oj SHS«ffl| lfa^7| 

B1SEIS 2101 Q. £3£1H|A| SS*[ HStKh 

E la LHXI E 1m£ S SSM Org #£HA| Oil S EI *I2J H£ gSWI ^Iti" ±7*2] B3E0IQ. 

e us s-^sra, sjejii 7i5(ioi)2i as ^wi i§i*kdi ssei& 2is ein*Ka *3eim £ 

AISK7I £|3M3I HUE d"5^(102) a HUE Saet(103)> $^£g «S*fCh 

SHE ifS^(102)S 70 LH XI 10QA2J =U|S S«oHS, 750 LHXI 900*c2J g£ g?|0j|A1 i+a gfS 
OIU 4» ^^tLKZh. SHE §Sh5t(103)S 2500 LHXI 3200 A2J = ms LP-CVD* 

1 OlgSKM SSIf ^ 2iD. Olia, SHE Sm(103)2| = «|£ #7|2J ^2 El XI SKI, ^ § 

goiiAi attra ?m*\ sen sse di-xi^ ^Aiuhoi ^xi- bsisw ^ she ua^e a 

EF SHE 8 »s« 103)2] ^fflM 4 2iQ. 

SHE <M-tf^(l02)M S«§PI 2011 SSS ^Al^ 4=E 21Q. Oltlfl, Allg 5§2 H-O:^ 
50:1 LH XI 100:121 S«S gS^i+(DHF)2F SC-1 (NHiOHAbOb/HO) g^S OlgufOI 

HMtmU, NK*F:HF!7h 4:1 LH XI 7:1S St^S StJ" §°-^S 1:100 LHXI 1:30021 UI#S 'HAW m*\M?l 
BOECBuffered Oxide Etchant)2f SC-1 (NHjOH/HdOb/htO) OlguhOI ^'AltlD. 

e it# g-sera, iXh sai of^h# oig^ ^sh^ she §asKio3) s she ^t^(io2)# 

^IZfoKfl ^Efll 715(101 )2J ^X{- gEI in#A|^a. 0ISAM, ^E^l 715(101 )2j ± 

XF ^El S^g i^A|?|^ SHE ^°|(102) Si SHE ^2^(103)01 *m ^SSQ. 

01^. BtESI 715(101)21 S^l" ^l^hOI ^§2J SOl^ M?LixI(104)M ^^t»"D. 0IUH, SHE 

1^°|(103)S ^i^ E30I ^01 EIE^ MS!x|(104)= ^^01 80 LHXI 90E2J §Ah^S §>E^ S 

E 1cS MaXI(104)7F S«Eia, ^ExO 715(101)01! MS}xl(104)M SS^hS 2FS0HA1 ^1^ 

3-sn 2jtH E a! xi(io4)2j a xisoii s-aa ^i^i ^^s ni7ioh7i siokh ^ ti^ ^ 

oi s ejoH, Mgflxi (io4)2j a xisej 715(101)21 sgoi ^teioi tia <^^(i05) 

01 ^^SQ. 01 at!" ^ tl48 d+a SSS 1000 LHXI 1150X21 SE01IAI 2^1 ^th g>^o S ^Amhffl, 
BJESI 715(101)01 150 LHXI 300 A §E AhfFElE^ tfAltJQ. 

e id§ g-ssra, *hi a^s i^a ssoo ag§ a a i+a^(E ic2j 105)21 ^jhim ^ 5 cjj^ 
Aii§ ssm ^Aiora ti^g >+a^s AH7i^ ^, M?iixi(i04)2j 733 a ^ saieis mstw 
mm Lm s§s ^ai^q. 01^ 21m, mss«( 104)21 ^« a 79321 &e*ii 71 10001 
d-aEioi Ef^a ira^(io6)oi ^^eisai Ma>xi(i04)7i- *wei ^ehs si-s. ^a s§ 

2S EI-S9 <y-a5]-(106)S ^^51-3 Ad, SHE iTa^(102)2J ^))j|E g7|-AI2!CK 

ois«. >+a sg^s she ira5f(io2)2j =mg s7hAi7i^ 21s, ssihiai ^xi- sei^2j 

^ 5^171 ^5FQ1 ^AI^FS Aflg SgOilAi, ^XF MEI HiaSi" 4:XF^^ feMH 

A12J Ai-tPI Ora# srSol-71 SloHAIOIQ. S3 OhUEK AilS ggOil 2}tUi ±Xt ^EJ^jSJ S 
A1EI7F ^i^EICH a^ffl 715(101)21 711 3 Oil Ai ^ »3 S^M7F ^«EIS 21S ^X|^ ^E 2iQ. 

OlEit^ =^ #a 5§g 750 LHXI 850*c2J SE0IIAI <^a ^Exfl 715(101)01 300 LHXI 

450 A SE AltJD. 

ii-a^s xu7it]- ° ^ d-a ^ai^f7i sou ah§ ^ai^- 4= s»a. oitm, ao§ s§ 

g HJ3:HF7h 50:1 LHXI 100:121 U\m^ StfS Ma^^d-(DHF)2f SC-1 (N^OIVHdOyHrO) ^X^^ 
S Olg^hOI ^AI^U, NH*F:HF7h 4:1 LHXI 7: IS Stf g^S 1:100 LHXI 1:300BJ UI#S H=0 

Oil a*!AI2! BOE(Buffered Oxide Et chant )2f SC-1(NHi]H/Hz0r/Hil) §2!jS ^xf^H^ OlgSKM AI*JD. 

E lei S^F3, MS!xl( 104)2J a 733§ Sxil &^(H EFOIU <^a^(Liner oxide layer; 

107)# ^^^Q. EFOIU <ya^(107)s ^ ^gOilAI ^Xh ^EI°IM ^^^r7l ?l5rOj M2!xl (104)M ^ 
3 M^#^S DHSIf LLH Mg»(104) S^MAI ^3 e§#2j S ^(Adhesion) ^Aj^lH, 

SgOil 2JtH ^A> SEI^2I- 71521 S7«30l SFOjAi *^EI~ S^E (Moa t)7h ^El^ 

2ie sxispi mm mstto. oieia- efoiu ^a^(io?)s dcs(sih=clom ^s^s HT0(Hot 

Temperature Oxide) ^^^hQI, 100 LHXI 120A2j =]J0S ^^t^Cf. EK3IU ^a^(107)# 
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mm £5 e iEi^Eiafs SiH. E= Si-H. 5 CHE «U2h PH. 7r±g ±E± 7r:££ OlgSKM 3.0E 
IHxi'4 5E20 atorns/ccSJ S£10l SlllEi LP-CV0S2S «£Sr= 211 ^SES SKU. 580 LHAI 6: 

xa *Ea 8.uiS 3r5« iW aaooAi 5m lhai sooasi ^iiisl ssa= 21 1321 

Q. 

£E*f °1E£M HlgH££I^S= 480 LHXJ 530*C°J 5E2I- 0.1 LHAI 3Torr2| 3«l 220flAl Si 

sii'sMt § che sm§ £E± 7f^s oimti- LP-cvogE£ ««Sr= 21s msEs *kh. 500 lh: 

1000A2) 213 ^HE£ t!Q. 

niKt *<«sli ecus ffl-5*HM = 1TS2| HrB35 4IAI0U1 £SSr7|£ 5P-. 3E1D, B OlSh 

£ S^g*. IhaiT&sse^ skji *<& whin as 2) sasw Sa^7h Si- 

ft 3H £ 201 D . fe E3 JcHI A1 si ¥2= Wtttt E±§ *S«a 

E la LHAI EI«SB II3M tD-= gEHAI HSEl H2| Sgf 4IS*PI «tt ±A>2| B3E0I: 

mwT Sw mkit^wz) a Ibe !33(io3)i ssm, 

irair Af*u>*-rin9^s 70 LHAI 100A2I 5HI3 tt€ftKH, 750 LHA1 900*c2| gE S9KHIAI 2^ 53 g 
85 ^ W * fiSS. IHE i#f(103)k 2500 LH 73 3200 A2) ^JJB3 SSSHS, LP-CVC 

« 0|S*HJr*aV^ SID oTlIL HE ffPf(103)2l &7|2| 2223 «SSIW 1 Ml, l£ 

B ME 133(103)2) S3? 4= SICK 

*HH IHE 533(102)1 20l | gAIS* ^E SID. 01 [IB, WIS §2£ H-0:H= 

50*1 LHXI 100:121 UI13 StJS SS^ii-K0HF)]U SC-KNHJ3H/H.-0-/H.-0) £*RES Olgol 

^AloCTU. NHiF:HF7|- 4:1 LHAI ?:1S StJS Stt S«J1 1:100 WXI 1:30021 H-QOil tl*!AI 

B0E(Buffered Oxide Etchant)^ SC-1 (NH 4 0H/H&/H=0) S^l $^ES OlgSKB ^AI^tQ. 
c ihs *^*lcb a. tl «pi n^=5g nig* i- aj2>- gg£S EHE I!£l-s, v (103) a ME d+aet(102; 

»Va"i «T« SaTsS n= rV^ibl) a ie it^(io3)oi ^# man ssaa. 

n| ^ H( c fl | 5iwi0n2| tia ™«3 ij2,^01 2§2| S0IS E?Sxl(104)M OIIB. B 

a»eroffl)s *w Soi asi si57msi!*i(104)= *^oi so lhai 90E21 §arm ?>e^ 
e ics &5oh3, Eaia(io4)^s«aa. b?em pisciodm sa»(i04» s«sh= araMA 1 4 
Iai^q. 

ma oisii eai*lf104^°1 =^ °-' 7H°'2| eh£Xfl 715(101)21 SS0I i+tlEIOI Saj+a>ff(J 

BJEH ?\ 5(1 01)01 150 LHXI 300 A §E MEIE^ ^Alt-HIh. 

c ias. ****ldi 41AM Ahft. ssoil °|$D SSS °I45 5ae{-(E 1c£| 105)2| 

^oTS« IS isi ^X1?h3 01s Mdxi(io4)2i a »a?i jisoo^ i 
1 of a °a /Tsf^ 1 06 )or ^ s a s ai maa(iM)^ «ora ^ehs ^q. ^s, 53 i 
IS E?ki 5a^o 06)g ¥«£ra aITiie 5a^( i to s ng e s^ai sjd. 

ni a» aw §§og mc Afao|(i02)2| ^IHIl g^A|?l= *^ ggffllAl iAfSEI^ 

AJEJ^r^aoT^EX-ll 715(101)21 ?1IS(HJAi §^ »°J E?M7^ IT«a= 21 *AIW ^E SiD- 
a« ^ §§§ 750 LH74 850X21 SEOflAi 53 t*!2S B^Ea 715(101)01 300 L 
450 A SE 53a E§ fi|A|5CK 

Sja. A^«e X071S!- * »aj Aha §§§ ^AI§PI SOU WIS S§S ^Al^ 4 Si CI. 01 UJI 4 ASS; 
s HddTHFTflofl LHAI 100: ?2J UI«S StlS! M3^^5(DHF)^ SC-1 (NH.OH/HJfc/H-0) S^m 
I 0ISSKH tfAWCTU. NH»F:HF71^ 4:1 LHAI 7: IS SBS StJ § 0 41 1:100 LHAI 1:30021 Hl«3 
(HI a*!Aia B0E(Buffered Oxide Etchantja SC-KNHJW/HA/HdO) g^w =^ES OlgoKB ^Al? 
c- , s *l?;-.idi e»tu iru>oi *w qi -ncqg 7<ijj] Aj-^ofl EHDIU 5t15|(Liner oxide la; 

fo? i JBoo/aSIf ^(isrs «3^H ±» sasw «mg f^awe 

a «Soa ma«f i E5flxl(i04) S^OflAI §9 SH#2| 2*T(Adhesion) 5Si ^AJ7I2. ■ 

Si »15pi oiatt aoiu 53^(10?)^ ocs(Sin.-ci..)g ±aia jh= hjo. 

Temperature Oxide) a^ES *2SKJI, 100 LHAI 120A°| ^))0S SSStD. EWIU 53^(107)^ 
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£!■ $0il^ EHDIU fc»HK107)« flBtrSrll SJIiM «f^A|?|7| «3KM 1000 LH XI 1100X2] SSOflA) 1 

4 (MO 7r± S?|7|3 20 LHAI 30S2- CHyDS ^AltHIh 

E Ifg g£Sr3, HE tf»SK102) 3 SHE S»5K103) A r 0|2j BZHir MES»(E 1eS| 104)71- 
DH^EIE^ Sxii g^M IS slSS «3C»0. 0101, 13 HgE MBJ-ZDKHish Density 

Plasma; HOP) tf»5f(1Q8)£S «fi*r= 201 7rso US , 5000 LHAI 10000 A 2] <=JJi|S SSltr. 

oi^, swq ^iTtisj <2um UMtmi me sa^(io3) #*si h§e mei-^df is^M 7ai7itra-. & 

7170*1 SOS Si Alt* $0)1^ IE Sa-SK 103)2] £3 Oil BSW 4 2i= £+a^M 7317^1-71 

WKH BOE E£ HFM OIS« AOS AlttQ. 01 S«, Er£9 tf5r^(106), EWIU d+S^(107) 

3! iSE gEriDr i+S|e|(10B)2S Ol^OiS ±» SEI^U 109)01 «SSCr. 

33011 Al SHE SasK103)OI JOS $ STES! 715(101)21 S3 £|5 1SEIS ±*r 

EJSK 109)21 50|.£, SWS| 7|3|B| Alfcf * 5f?Sr£ SHE Bffl«K103)2| $noi C0EI- SSS 

Q. KrErA] , fiW5| 71213 3QfM £A|Ur= HtSOIAI UsE MErZDI- £.H r 2tf]| JQ7|E|j2 SHE 
S 103)01 hi^EISAl SHE I!£r^(103)2] #*i7r HrEotfii 73I7IEI3, »£SI 715(101)21 3E3SQ 
£711 aSElCH SS3r= iL» 3E|Sf(1Q9)21 ^0171- WO WITH BCr. 01=, *4 SSOilAi «3§ M^S 
TilOIMg MEI^£IS#2J £01 Oil E St» £Qr. 3E1E£, OIE1& ±A|- ^EI^(109)2J £f«7h ^ 

O r A|A| SE^ g*hS) 7I7H3 30F §§2] S§ £2§ flOHHOI, UrBSWrTIS SHE §3 r 5f(103)O| 171 
B o EH MAI £Af tfE|S«109)2| g-«2] ^0|7F 1500 LHAI 2000 A 01 EIE^ 23§ HOIST 

E Igp HUE Bim(S 1f2J 103)S 73l71*ta. IHE itFSfg BI4KH.P0.)* 0ISSHS H71« 

Q. 0|£«, ±Ar SE|5K109)2i S^(109a)EIH, ±X[ tJS S^OflAIS SHE tf£r^(102)2] 53 

01 biiSQ, 

E IhM »£Sr3, 5§S ±X[ SE|Sf2| M^(109a)2] StlCK 

Oltffl, S§M ^'AlSra ±7}- SEi^2J ga^(109a)2J ^ a ^32h &E^I 715(101) ^Ofl S 
SHE i+5F5|(102)0| b|#S ±!^EjD1, ^Xf SE15J2J ga^(109a)7h ^5 ^01 g ClUUfXl 

^§2J AIZTS SS^ ±W SEI^2| M^^(109a)7h 1300 LH XI 2000A2J S 

OIS ^ofEi fiAI&D. 01 Eitl- S§S Hd0:HF7|- 50:1 LHA1 100: 12) U|#S Sijg Mth^ 

^(DHF)Hf SC-1 (NKflH/ftCb/HdO) ^^^^ OlguKDI ^AI^Q. 

01 ±ft ME|5»-(109)2J 7©»EIS BhESI 715(101)21 iE32h 712J ^OIS S&tHAIH, «]■ 

E^I 71 5(1 01 )2J 53 S?1I Ma^l ±7} SEi°K 109)2J M#^(109a)~ ^01 £01-2 Q. OIIB, mm 

^(io9a)2j ^m m^^m ^^ei^ msu TiioiM^ zmm aa □ 4= 2*201, egem 

MSg 71I0IM2J 71#gH|2f 2S|Eg Sf^AIS * 2iQ. 

&7I2J *!EHS ^Ah &E|Sf(109)g SSSJ-^S^. ^Efl 715(101)21 #^0||A|^ 715(101)2] S 

01^, E3WI& EA1EJCH 2170 SA|^, HF OISSJ- «|§ IS££ uj-Exil 715(101)2] 4^ Oil 5^ 

ofe SHE ^S-St(102)g XilTitJ- m ±Wt*igm S^2] &E^ 715(101) ^Oil 750 LHAI 900X 
2] ^EOilAj E^ 2*1 ±_m g-^^S 50 LHAI 70 A 2] =J}j]M ^H^l ^f^(Screen oxide; E 
AIEIAI &g)g ^tf°|OI ^^EI3 012 ggg g^fl ^ g«oj bh^^i 

715(101)011 KEAIE1AI &g)l SStHl, MSjAI^Ei E^ MEHAI Oil EE] S3f &g 

5 51 W| £|*J- S^l 5^e(EA|E|A| Sr^g)M BJESI 715(101)2] ^§ SOI Oil 

E 1iS S^ra, ^H£| ^a^(£AIE|A| S^)§ HI7|^ § &E*U 715(101)2] fe^OH El 

y 4»hkiio) a Tan ^Ei5#(inm ^^^sastch oim. hii ^a5#(iii)on^ ±xt mei^ 

2] M#^(109a)0il 2J§f EWf WMSa. 

#7|0flA1, ^33 i+a-StS HrO:HF7h 50:1 LHAI 100:12] d|#S tj^j §£h£±iK0HF)]!|- SC- 
1 (NHiOH/Hfl/htO) g c ^M Olg^OI HI7|*CF. 

trS, Ely #&Sf(110)S 75Q LHXI 800*c2] SEOflAI ^ ^tF S§2S 01$ 900 LHAI 910 

"IS 
PH 

?t±W ±2.± ?t±£. Q\mtlQ\ -3.0E20 LHAI 4.5E20 atoms/cc2] M=M0I EHEIE^ LP-CVD(Low 
Pressure Chemical Vapor Deposit ion)^2S SSttfLK E*h, ?3I1 ^EI5S(111)2 S?ll7r t^50fl 2SEI 
A| STES-aeiia Ar0|^7h m±mW\ £ioK3 580 LHAI 620X2I SEa- 0.1 LHAI 3Torr.2| gfq 5 
20flA| ^^5Kfl, 500 LHAI 800 A 2| =ms SStfCK 

E Ul S£$r3, Ml ^E|^#(111) ^Oil SI2 SEI5S(112)g SS^a. OIUH, 7312 fiEI5S(112)S 
57*71- ^111 ^a5#(111)2J AHDIM &2a DHU s h ^ 2iS §E2] =jj||g SStfCr. »I2 fe f EI5 

#(112)1 «2tr7| SOil 7311 SEI5#(111)2| 5 3 Oil S^S AJ-3 iftr^l «|7|^7| ?|^HS Ail§ g§ 

s ^Aim h ^ aa. 

^7IOi|A|, Mgg TflOIMM SS§PI ^ 732 SEI5#(112)g H|g§ ^EIS#^S SSt^Q. S □ ^ 
AiiSrTil ^S§r3, 480 LHAI 530X2] SE2I- 0.1 LHAI 3Torr2] 320U1 SiH* E^ S»A S Oi 

- t\Lm 7F^S Qlgti- LP-CVD^^S ^S^Kfl, 500 LHAI 1000 A 2] =]J0£ SStJQ. 0IU8, 7312 

^E]^0(112)Oil~ M^MOI ESEJA1 6rBI.S SSEIAISh ^gOilAj 7311 flEI5A(1 1 1 )Qil H 
^Eg M^MOI 7312 6IE15S(112)^ ^^ElOi 7312 ^EI5#(112)E SESS ^1 SQ. SM 
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£EI5#<111)21 g£gOI 732 £EI5s(112)£S VOSIQEtS 7311 6IEIS»(111)0||£ g£gOI USE 

s smTopi iDisoii m gsi5#(iii)2i g£§ ssu as nswi^ saw skseixi 

E 1kg ±*} gE|2K109)2| gg^(109a) 5301 kgEIS^ ?|7fl» 90H 4'A|£!0-. 

OISAH. Dll 4'E|=#<111)0| iWg£|^2| gg*(109a)0)l S|t| 3EIEII!, 7312 £EI5S(112)E ±Ji 
gE|Sf°l gg^(109a)(HI 2|*H 3jEIEI3AI, ±T\ gE|5*2| M#^(109a) AIOICHI^ All SJ 7312 

4'ai5#(iii 9! ii2)oi 5j# izs. ssaa. sq ^aiswi gssra. ai ^a^sams ^atsei 

gg^(109a)01l SJ«| B*HH 2|oB SStOI £3X|7t«gg! £W :?2(Gfl)3 *SE|ffl, 732 

^EI5s(112)s X-01 S£I55(111)2| Mtt ^M2J MSSS0II3 SSSD. OPIAI, Sffi*! 3 Oh 

3g£ ±30- SS|5t2J g#^(109a) AKJIOfl 73J1 SJ 7312 6IEI5S(111 a 112)23 01 01 2 m =?ZJl 
1000 LH XI I400A2J = JJ03 SfffttEg ^AltHIh 

E 11m &Efl 71 S( 101)21 S3SQ £?fl Bftg ±*J g£|Sr(109«)2| 4>¥ £301 IrSS 

Q. 0IS7II kg£! SaefSJ ggV(l09a)g §223 HI7)^Q. Aflg 1§S HF E£ B0E1 
0IS*KM flAISKH, OI3A0 :£A> ME|2«109)2| »¥(109a)2F Sftg 7411 flEI5*(111)2| =301 kf 
EI3AI SI1 figSfid 11)21 irg 3301 g^lSKM H|g MQ D if^All 4* 2i6. 

E ImS 3¥0| S2fll^(116), TflOIMg XII 3 f|EISft(117) SJ 

4'EIAH)IES(118)g S»5!£g *a«fD. 

S7I0IAI, SSaSK116)S o1¥ i+f^(SiO ; ; 113),. ^EIB lSF5|(Si,K,; 114) 91 4^ t&m(Sl1Ll 
115)01 ^5|2g ^22! 0N0 «SV 4 2iQ. ESJ-. 2EIAK)IE#(118)S S^S) 4'EIAh 

0|E(«ISix)#23 4 SIQ. 

01 Ull. oM^ 9 ttOT(113 a, n5 )= o^ft f LHS;] y TDDB(Time Oependent Dielectric Breakdown) m 
SOI DCS(SiH£L-)2r N=0 7K±g ±2^ 7fciS AtSfttOI HT0(Hot Temperature 0xide)Sf2 

3 ttfStt 4= 2J2CH, £EI5 Sa-e|(114)S 650 LHXI 800*c2| £E2h I LHX1 3Torr2| 73£jt))|Ai 
DCS(SiH-CI.)2f NH, 71-ig Arg*J LP-CVDg23 ««*0. SSifl^(l16)g 0N0 ^Ofl= °f 

^2| J1I3 SSS tf^-AI?|7| 9|oKB 790 LHAI 800*c2| SEOflAI £±! i+5f &4!£S CHy (Steam 
anneal )g fe'AlIT 4^E 2iQ. t[¥ ^51(113). ^EIE 1^(114) 9! 4^ 4+aSf(115)S iAF 

¥^3^ ^MS e*mh£l 2,^2| ggg Ala- AISSOKNo time delay) atSShCM »3 irirStfll 
U g^lCHI 2|5B 2SEI= 21S ^AlttQ. OIO. Ur^SjSCT^ Sr^ ^51-^(1 1 3)g 35 LHXI 60A2I 
S ^Sem, £EI= S'Sl-e^(ll4)g 50 LHAI 65A2J =JJflS S551DI. 4^ i^t^d 15)m 35 LHXI 60A 

I! 303 A^)|%^s l '4! A^lO" 11 ° lyl) = Si w/f ( Monitorin 9 « afer ) d-$l- ^Hl^ 150 LH 

01^. E30IIS- EAIEI01 SiAl ^E|A|-0|E«(1 18) ^(Hl SiOxNy Si.N.S 01= CHS g- 

A"I°I(EAIEIA| °tmm ^ =SM XIOIM Oh±3g Olg«J- ^Zj- 5§2g ^ &X|Sf, 4'EIATOI 

Es(118), SI3 4'EI=S(117) SJ S2SI|5, V (1 16)§ IHEiySW fl|3 ^EI5s(ll7)2^ £EIAKIIEs(118)£ 
f i"f CHg- 1 7)IO|e(ll9)M ^«?>Q. 01*, HEiyS &>Ah ^A|°|g 0|g^ A^l §1 ^ 

Sill SJ 7312 £EI5S(11I 9J 112)M EBEiytl-O) 7311 Sj 12 ^EI5#(111 SJ I12)£S Ol^OiS g 

7flO|M(120)S SStHIK OISAN, 12HAI DiHEl M0\ X05SQ. 



g ggs ^|(}i|A1 A1S*!- gfiHAI 0«aEI g2| M2. ggg Sj« QS2I- ITS 22^ @f ^ 2iD. 
SIB , ^73- ^E|5|S «SSr= IfSMAI iA> SEI S^S §2|S^| iTJ gEI 01-^3 ShUEHDI Af 

eEi°s s§2i yoiEg y^a mgg mm ^ aa. 

gflB, iA> gEIBJg t^OIEI ^EH2| MISSIS iAJ MEI^S SgoHM Xl 4= (Active Critical 
Dimension)! SlrbS^ 4= S!D. 

Hm, MS XI 2| =w g. ^gg = g7fl o| SH) , ^« At^ ^AIS^ 2f§0flAI ME 

d$1°'2| =]]||g §7hA|?1 HUH lt r 2r 7317) A| ±X[ MEI^2| 7h§ ^E| 4^011 E?M7f ^45 5 2g 

&AIW 4 2AQ. 01 3^. 3vs AH3IZ2I ^g goisw ^ ^oq), fl^ i§(Crltka1 

Oi mens ion Variation)g Sl^aSKN 71 2" 4^(H| MSI JilOIMg 4= °iQ. 

S! SB- 3SJZ!- gSK 711 01 eg SStJ-SMAN 5Hg§ b|7h 3!g &XISI01 3§4f &g SXlSKfl i 

W ^gg t, F 4MJS 4= 



?9S :? JLl^ (Grain boundary port ion)g 3 iiSKKM~ SaaT^l" ^i^ffll ^StfiTs^M S"sf§ t|- 
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A1 0.13um= 0|#2J H2*i MEHAI DflSEI SOIShTf ^ 2iCK 

(5T) &?2f 

sin ay torn «4«t£ 

ttEietSf M§¥ 5301 igEIES SW*1 7\7t™ SDH £A|S^ B?||; 
£W iXf ME|^2| M^-M JCW&e BTfl; 

SH 4^0fl SaaSf; j 5MS TIIOIMg MEI g El 5s _§!_ g E| AFO I E S # ^Stf * TflOlM Dh± 

""' " "is aeiaass a ssai^s 

rcWAi Uilbidl Aili if™. 

s^tr 2. hi i tm °io\m, 

ggj ±» SEISfEJ ggijiSI SOI^ 1500 LHXI 2000 A 2! 21 sgog SH = #EHA| DiiaSI *jJ°J HI 2 
HI 1 «HH 2JCHAI, 




fJ^tf 4. HI I «0fl SlfflAI. 

4^1 E±§ lEI^EI^sOil ISIS ggg A| 4"9I 2!E = M d|SS^EI a =^M 
= 1325 ofe MEHAI 0)1 3 E| ^2J HI 2 

S^tf 5. HI I HI 3 5! HI 4 S CHi= 4? tNHI 2JO)A|, 

MEI^EISSS SiH. S£ SUt § 0)^ SHJO- Pa 7fc££ OlSfttOI 3.0E20 

|Jj J||2^ato(ns/cc9J g£gOI EiEISf LP-CV0S23 tJ^Sfe 2§ 13£g SHr MEHAI [HIS El 

£ ~ a2lflEIS*S 580 LHXI 620X21 SEffl- 0.1 LHXI 3Torr2| 3^ 23WAI 500 LHXI 
800A2J =D||S S«E|S Sh£ S2HAI DUSEI HI2 SSS. 



7. HI 1 HI 3 *!■ S! HI 4 « 5 D)!= fc» *f0)| 2JCHAI, 
#71 Hlgl^El^gs 4 8 o LHXI 530X2J g££f 0.1 LHXI 3Torr^| 220i|/d SiH, £E 

= sijfe g oi]= sH-hs jy±m oi§t> LP-cvog^s sssfe 2S m^2.s. sehai Ma 

El MSI HIS SS. 

g^tf 8. HI 7 *KHI SiCHA), 

So! lii^fH 013 ^^ 35 ^ 500 LHXI 1000ASI ^JJOS §SEI= 2S Sf= gEHAI (HI a El 
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